The title compounds 8 and 1 have been synthesized in three steps each from 1,2-dibromo[2.2]paracyclophan-l-ene (2) and 1,2, 9,10-tetrabromo[2.2]paracyclophane-1,9-diene (4), respectively. Copper-mediated coupling of vinyl bromides 2 and 4 with methyl-and phenylmagnesium bromide gives substituted [2.2jparacyclophanes 3-CH3, 3-Ph, 5-CH3, and 5-Ph in good yields. The high reactivity of the [2.2]paracyclophane-1,2-dimethylene moieties in 8 and 1 in Diels-Alder reactions has been verified in cycloadditions with p-benzoquinone to give 10 and 13 and with naphthalene l,4-endoxide to yield 12.
Although extremely well-established, the Diels-Alder reaction has been used for a new type of application in recent years: Suitable bis-dienes and bis-dienophiles react in repetitive Diels-Alder fashion to give linear polymers of medium to high molecular weights ['] . Because of secondary stereochemical effects, however, only a few precise geometries of the connecting six-membered rings have been realized so far. The physical properties of linear ladder-type polymers are expected to be unusual [*] , and they should greatly depend on the properties of the monomers. Inflexibility and strain are attributes of the [2.2]paracyclophane skeleton[31. These could be incorporated into a polymer structure by the repetitive Diels-Alder reaction, if a suitable bifunctionally substituted derivative like 1,2,9,10-tetramethylene[2.2]paracyclophane (1) were available. This communication deals with the cuprous iodide-catalyzed coupling of 1,2-dibromo[2.2]paracyclophan-l-ene (2) and 1,2,9,10-tetrabromo[2.2]paracyclophane-l,9-diene (4) with Grignard reagents of give precursors to phenanthrene-anellated compounds 6, 7 as well as 3,2-dimethylene[2.2]paracyclophane (8) and the tetramethylene derivative 1. Model reactions of 8 and 1 are included, repetitive DielsAlder reactions of 1 toward polymers will be reported in a forth coming paperL4 '. a 1 Dibromide 2[5,61 and tetrabromide 4[61 are accessible in reasonably large quantities from [2.2]paracyclophane by a sequence of photochemical bromination, elimination of hydrogen bromide, addition of bromine, and repeated dehydrobr~mination'~, '' . The carbon skeleton of 1 ought to be assembled by replacing all four bromine atoms in 4 by methyl groups. Although there are literature reports on the conversion of vinyl halides to allylic systems via organometallics, for cases of 1 ,Zdihaloalkenes elimination has been observed exclusively[*'.
Reaction of 2 and 4 with methylmagnesium bromide in the presence of 30 mol-% of cuprous iodide yielded 1,2-dimethyl[2.2]paracyclophan-l-ene (3-CH3) and 1,2,9,10-tetramethyl[2.2]paracyclophane-1,9-diene (5-CH3) as the major products (80 and 65%, respectively). Mechanistically these reactions might proceed by halogen-metal exchange, elimination of magnesium bromide, addition of a second equivalent of methylmagnesium bromide to the liberated strained alkyne ['] , and copper-induced coupling of the resulting vinyl Grignard reagent with methylmagnesium bromide ["] . 
5-Ph

7
By treating a solution of 3-CH3 at -15°C with 2 equiv. of bromine, dibromide 3-CH2Br was obtained in good yield (68%). This transformation probably occurred by addition of bromine to the double bond, twofold dehydrobromination to diene 8, followed by 1,4-addition of bromine. It was not possible to terminate the reaction at the intermediate target diene 8. In an analogous manner, 5-CHzBr was obtained by starting with 5-CH3.
The conversion of 5-CH2Br and 3-CH2Br to the target dienes 1 and 8 is easily performed by elimination with activated zinc ['31 promoted by ultrasound ['41 . Scheme 3 The Diels-Alder reactivities of 1 and 8[15] were tested in reactions with p-benzoquinone (9) and naphthalene 1,4-endoxide (11). Upon heating a mixture of 8 and excess 9 in 1,2-dichlorobenzene to 140°C a Diels-Alder adduct was formed. Treatment of the reaction mixture with dichlorodicycano-p-benzoquinone (DDQ) led to 1,2(6,7)-naphthoquinono[2.2]paracyclophan-l-ene (10). Under similar conditions the addition of 8 to 11 afforded the cycloadduct 12 in high yield. The reaction of two equivalents 8 with pbenzoquinone (9) followed by dehydrogenation yielded the "twin-phane" 13. More extended systems generated by Diels-Alder reactions of bifunctional bisdiene 1 with 9 were completely insoluble in organic solvents and could not be fully characterized by spectroscopic techniques. Only field desorption mass spectrometry and IR spectroscopy can give a hint to their structure. In order to be able to characterize oligomeric and polymeric products with repeating C2.2lparacyclophane units, one definitely needs intermediate chain substituents (C, to C,) in the reacting monomers to increase solubility ['b,41. 
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This work was supported by the Volkswagen-Stifung, the Deutsche Forschungsgemeinschaft, the Fonds der Chemischen Industrie, BASF AG, Hoechst AG, Bayer AG, and Degussa AG. B. K. thanks the Studienstiftung des Deutschen Volkes for a doctoral fellowship. crysta11ine compounds, which can be stored as solids in a refrigerator ( + 6 " c ) for months. In solution and exposed to air these compounds slowly decompose. To a mixture of 750 mg (2.1 mmol) of 2 and 706 mg (3.7 mmol) of copper([) iodide in 50 ml of THF was added dropwise at -78 "C under N2 and with stirring 4.75 ml (12.4 mmol) of methylmagnesium bromide (2.6 M solution in ether). The reaction mixture was allowed to warm up to room temp., stirred for an additional 6 h, mixed with 2 ml of methanol, diluted with 200 ml of dichloromethane, and washed with three 100-ml portions of water. The organic layer was dried with MgS04, filtered, and the solvent evaporated in vacuo. The solid residue was chromatographed over 20 g silica gel [petroleum ether (60-SOT), Rf = 0.241 and recrystallized from hexane to yield 385 mg (80%) of 3-CH3 as a white solid, m.p. (1) iodide in 60 ml of THF, kept at -78"C, was added with stirring 9 ml (23.4 mmol) of methylmagnesium bromide (2.6 M solution in ether). The mixture was allowed to warm up to room temp. and was sonicated[l4I for 16 h. After the addition of 2 ml of methanol the reaction mixture was diluted with 300 ml of dichloromethane, washed with water (3 x 100 ml), dried with MgS04, filtered, and the filtrate was evaporated to dryness in vacuo. 1 ,2-Bis(bromomethyl)[2.2]paracyclophan-l-ene (3-CH2Br): 7 ml (2.76 mmol) of a 2% solution of bromine in dichloromethane was added dropwise to 308 mg (1.32 mmol) of 3-CH3 in 40 ml of dichloromethane at -15"C, and the mixture was stirred for 0.5 h. The organic phase was washed with 20 ml of satd. aqueous sodium thiosulfate and 20 ml of water, dried with MgS04, filtered, and the solvent was evaporated from the filtrate in vacuo. Chromatography over 50 g of silica gel (petroleum ether/dichloromethane, I : 1) yielded 350 mg (68%) of 3-CH2Br, white solid, m.p. 151 "C. (1 : 50) . The reaction mixture was stirred for an additional 2 h. The precipitated product was collected by filtration, washed with 50 ml of chloroform, and dried in vacuo to yield 600 mg (53%) of 5-CHZBr as a white solid, m.p. >290°C. -IR (KBr): 0 = 2960 cm- ', 2360,1489,605 ['31 in 30 ml of dry 1,4-dioxane for 2 h, the reaction mixture was diluted with 30 ml of ether, filtered to remove unreacted zinc and zinc salts, the filtrate was washed with 50 ml of a satd. aqueous ammonium chloride solution and 50 ml of water, dried with MgS04, and the solvents were evaporated in vacuo. The solid residue was chromatographed over silica gel [petroleum ether (6O-8O0C) 2,3: 6,7-Bis([2.2]paracyclophan-l -eno)anthraquinone (13): A mixture of 50 mg (0.22 mmol) of 8 and 12 mg (0.12 mmol) of 9 was heated in 1 ml of dichlorobenzene at 160°C for 8 h. The solvent was removed in vacuo, the residue dissolved in 20 ml of chloroform and the obtained solution stirred with 80 mg (0.35 mmol) of DDQ for 12 h at 50°C. The reaction mixture was diluted with 50 ml of chloroform, washed with 50 ml of dil. aqueous sodium hydroxide and 50 ml of water, dried with MgS04, and concentrated. The residue was subjected to flash chromatography over 30 g of silica gel (CDC13): 6 = 34.81 [-, C-9(10) 1 ',4',4a',9,1 0,10a'-Hexahydro-9,10-epoxy-1,2(2,3)-anthraceno-[2.2]paracyclophan-l-ene (12): 30 mg (0.13 mmol) of 8 and 18.6 mg (0.13 mmol) of 11 were heated in 2 ml of xylene at 120°C for 6 h. The solvent was removed in vacuo and the solid residue washed with n-pentane. As verified by the 'H-and "C-NMR spectra 12 was the only reaction product. -IR (KBr): 0 = 3005 cm- ', 2930, 850, 724, 614 . -'H NMR (CDC13): 6 = 2.28 (m, 2H), 2.70 and 3.05 (m, 8H), 5.12 (s, 2H), 6.21 and 6.40 (m, 8H, phanarene), 7.10-7.30 (AA'BB' system, 4H). -13C NMR (CDC13): 6 = 32.62
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